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CMB frame of rest

T(θ) = T_0 (1 - β ^2)^(1/2)/(1- β cosθ)

T = β cosθ + (β ^2 /2)  cos2θ + O (β ^3), β << 1.

T_0 = 2.725  (0.020) K

T_d = 3.35   (0.024) mK

DT/T = 1.23 (0.01) 10^(-3) 

Wilkinson Microwave Anistoropy Probe’s data





A.Einstein,  Forsch. und Fortschritte, 1927, 3, 36,  
Neue Experimente uber … 
New experiments on the influence of the motion of the Earth on 
the speed of light relative to the Earth

Available limits for ∆c/c

 < 10^(-6)   GP–A, uplink-downlink signals (1980)
 < (2-3.5) 10^(-7)  Deep Space network (1990)
 < 9 10^(-8) Mössbauer-rotor (one way) (1989)

 S. Herrmann et al., Test of the Isotropy of  the Speed of 
Light Using a Continuously Rotating Optical Resonator

 Phys. Rev. Lett. 95, 150401 (2005) 
<(2.1±1.9)×10-10

 P. Antonini et al., Phys. Rev. Lett. 95, 040404 (2005) 
<0.9×10-10
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Frequency dependence limit

B. Schaefer PRL 1999

GRB 930229, 30-200 keV

<6.3 10-23

< 3 10-12 ESRF GRAAL, 2005



Reichenbach 1928

Einstein 1905

Light travel from A (at t_1) to B (t_2) and return to A (t_3)

Tangherlini (1958) transformations: extensions of  Lorentz

SR

if v=c

Explaining Michelson-Morley (two-way) type experiment, Sagnac effect



Sjodin 1979

Relation with Reichenbach’s parameter

Lorentz transformations

Other extensions: Mansouri, Sexl (1977); Kostelecky (1998), etc.



Inverse Compton

Facility: 

Compton:

Variations of E -->

variations of c

Gurzadyan, Margarian 1996



Maximum energy of the scattered electrons: 

Compton edge  (CE)

ECE =

g me XCE

A + XCE

------------------

XCE distance to beam

6.04  GeV

g2 = (11820)2 

db/b = (1 / g2 ) dg/g

A: dipole dispersion = 159.28 +- 0.2 mm

4g2El

------------------ =

1 + 4g me El 

Dc/c = 0.7   10-8 dXCE / XCE



The  block        Time of supervision      Duration,  Quantity

of data                                                     day            of data 

Data I       10.04.1998  - 11.05.2002      1493       2075 Position

Data II      10.04.1998  - 26.11.2002      1692       2436 Correction2

Data III     05.06.1999  - 19.04.2001        685         294 New Data

Data IV     20.06.2005  - 14.07.2005         25      26821 Frequency

Data V      01.07.2005  - 11.07.2005         11         153 nStrip

Data VI     23.07.2008  - 29.07.2008          7         14765

Data VII    15.11.2008  - 24.11.2008         12        18621



GRAAL data;

48 periods

1998-2002



Compton edge





Sample periods





Data I  - Position
10.04.1998 – 11.05.2002, 1692 day, 2075 points

Distribution of energy during 24-hour day





Daily variations



Daily variations;

2-hour averaged



Daily variations; 

the role of weighting
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2008 measurements

Fragment Points Sigma Chi^2

21-37 (15) 14765 0.00006570 0.97

21-30 (10) 10083 0.00006526 1.24

21,22 (2) 2411 0.00006525 0.86

21 (1) 1008 0.00006299 1.38

22 (1) 1403 0.00006191 0.89

25 (1) 1415 0.00006257 1.71

30 (1) 1629 0.00006828 1.91



UV 0,0057581
VISIBLE 0,0079965



Data 



24h
Step 0.03h 



Sidereal Day 
Step 0.03h 









Sigma

Jul+Nov

0.00006675



Sidereal Day 
Step 0.03h 



Azimuth 
Step 5deg 



Sidereal Day 
Step 0.5h 



Conservative limit

∆c/c <  1.0  10^(-14)

i.e. independent on systematics, while purely statistically the limit can 

be even lowered for given confidence level.

Need for further dedicated measurements 

to reveal the nature of the 2-4σ variations. 

CONCLUSIONS


